Recent advances toward the clinical application of bone morphogenetic proteins in bone and cartilage repair.
Inefficient healing of bony and cartilaginous defects is a common situation encountered by orthopedic surgeons. Enhancing the regenerative potential of bone and articular cartilage has the potential for profound applications in treatment of nonunions, large segmental bone and cartilage defects, and arthritis. The bone morphogenetic proteins (BMPs) encode a highly conserved class of signaling factors that possess the ability to induce ectopic cartilage and bone formation in vivo. Bone morphogenetic protein family members are expressed during limb development, endochondral ossification, and early fracture and cartilage repair. Loss-of-function and gain-of-function studies have demonstrated the necessity and sufficiency of these genes, respectively, in regulating both cartilage and bone development. Several recent animal studies have demonstrated the potential of BMPs to enhance spinal fusion, repair critical-size defects, accelerate union, and heal articular cartilage lesions. A limited number of clinical trials using BMPs in human beings have been reported, and these agents are currently available for clinical use within and outside the United States. Current challenges to be met are the development of efficient delivery systems to present BMP proteins or genes to target sites and to enhance their duration and function at these locations.